Background. Although patient safety climate is an important factor in preventing adverse events in health care organizations, there is no usable Japanese scale.
Introduction
It is widely recognized that the safety climate (culture) is an essential factor influencing patient safety [1, 2] . The safety climate is conceptualized as workers' shared perceptions of how safety management is implemented in their workplace [3, 4] . Studies utilizing various safety climate scales have been reported in various industries [5] . In the health care field, the safety climate survey has become a common approach to monitoring and improving patient safety, and different types of questionnaire have been developed [6, 7] .
After reviewing the existing questionnaires, we had several major concerns. First, most existing safety climate assessment tools lack a dimension indicating the major factor in health care, namely patients [6, 7] , perhaps because many questionnaires have been derived from other industries, such as commercial aviation and the armed forces [8 -15] . The Institute of Medicine recommends that patients be part of the care process [1] , and a factor regarding patient involvement should be included in a patient safety climate questionnaire. Second, as Zohar described, if the safety climate is a property related to organization-level or group-level properties, individual-level variables such as beliefs or attributions should not be included in measurement instruments [4] . However, several existing questionnaires include items referring to personal beliefs (e.g. personal belief in the cause of adverse events) [14] and attributions (e.g. personal ability to provide high-quality patient care) [11, 15] . To improve patient safety, surveys that utilize a peer-or team-evaluation tool will provide more valuable information than a selfevaluation tool. Finally, most existing questionnaires have been developed in other countries and are in English, and it seems inappropriate to adapt them to the needs of Japanese society due to differences in culture and health care systems. Thus, we developed a new patient safety climate scale specifically for Japan.
Our objective was to develop a Japanese-language patient safety climate scale to be used by health care staff in the Japanese health care setting and to evaluate its reliability and validity.
Methods

Conceptual and theoretical framework
We adopted the recommendations of the Institute of Medicine [1] and the theory of organizational accidents by Reason [16] . The main framework of the scale is based on the following two assumptions: the incidence of medical errors is influenced by safe (or unsafe) attitudes of workers and organizational factors, and the leadership of frontline workers, organizational factors, and patients and their families are essential to a patient safety climate. Based on this framework, the components of patient safety climate were divided into worker attitudes and organizational factors. Worker attitudes were further divided into five categories: communication, medical-error reporting, compliance with rules and procedures, improving the work environment and including patients and their families in the process of care. Organizational factors were further divided into six categories: supervisors; allied professionals (especially focused on physicians); the patient safety committee; rules, procedures, and manuals; equipment; and hospital management (education, educational goals, policy and investment). Keeping these categories in mind, we developed questionnaire items in the next phase.
Questionnaire development
First, we conducted an open-ended survey to identify the patient safety concerns of health care workers. We distributed the anonymous self-completed questionnaire asking participants to 'indicate your concerns about the safety climate or medical accidents in the health care setting' to 3750 health care workers (nurses, pharmacists and physicians) in 20 hospitals. In total, 259 (6.9%) completed questionnaires were returned. The list of answers was developed based on the above framework and used to develop and pool items.
Second, the items were retrieved and pooled. A Medline search was conducted to identify surveys used to measure the safety climate (culture) in health care organizations; articles were selected, references searched, and websites visited. We found six patient safety climate instruments included in the nine surveys reviewed by Colla [6, 9 -15, 17, 18] and nine instruments included in the 12 studies reviewed by Flin [7, 13 -15, 18 -24] . Items from safety climate scales used in other industries were also reviewed and selected [25 -28] , and the items that we had previously developed were also pooled for the study [29] .
Third, we translated the pooled items into Japanese and modified the wording of them, referring to the answers in the open-ended survey. The items were accompanied by a 5-point response scale (1 ¼ disagree, 3 ¼ neither agree nor disagree, 5 ¼ agree). The items that had a negative connotation in terms of patient safety had their ratings reversed before calculating the score. We revised the statements so that the items evaluate how workers assess the safety conditions of their workplace, based upon the above framework. Content validity of the items was confirmed by experts in related fields (i.e. health care risk management specialists, psychologists, physicians and nurses who worked as patient safety managers at an academic hospital). A pilot study (n ¼ 35) was performed to test the face validity of the items. Thirty-five health care professionals from three hospitals were asked to respond to the questionnaire inquiry and comment on the wording and relevance of the items.
The final questionnaire contained 50 items about patient safety climate and the following demographic data: age, gender, job type, years of practice in the current job, years of employment in the current hospital and job class (supervisory/non-supervisory).
Setting
We sent study protocols to 220 non-academic general hospitals with more than 100 beds in Fukuoka Prefecture, Japan. Forty-two hospitals initially agreed to participate in the survey. After detailed explanations about the study, nine of the 42 hospitals consented to participate in the study. Eight of these employed more than 200 workers, seven had more than 200 beds, six provided emergency care service, seven were accredited by the Japan Council for Quality Health Care, and six were postgraduate education hospitals.
Respondents
The subjects of the study were nurses (registered nurses, practical nurses, registered midwives and public health nurses), therapists ( physical therapists, occupational therapists and speech therapists), technicians (radiological technicians, medical technologists and clinical engineering technologists), pharmacists and physicians. Part-time workers were excluded from the sample. Heads of each professional department were excluded from the survey because items asking about supervisor attitudes were included in the questionnaire.
After obtaining consent from all departmental representatives, managers at each workplace distributed the anonymous self-completed questionnaires to the study participants. Survey collection boxes were placed at workplaces, in wards (general inpatient wards and intensive care units), surgical units, ambulatory care units, rehabilitation units, laboratories, pharmacies and medical offices. The participants were asked to return the completed questionnaires within 2 weeks.
Eighty volunteers from five professions in two hospitals participated in the test -retest study to evaluate the repeatability of the questionnaire. Two weeks after initially completing the questionnaire, they received the same questionnaire to take again. They were asked to complete it within 2 weeks.
Period
The survey was conducted between October and December 2005.
Research ethics
A cover letter sent with the questionnaire explained the purpose of the study, emphasizing that it was voluntary and that respondents would remain anonymous. The letter also noted that by completing the survey, the volunteer had consented to participate in the study. In the test-retest study, a number known only to the respondent was used to match the first and second responses.
Statistical analysis
The construct validity of the scale was assessed using factor analysis, excluding items for which the skewness of distribution was greater than þ1.0 or less than 21.0, or samples with one or more missing values. The Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity were used to determine whether the data were appropriate for factor analysis. In the factor analysis, the unweighted least squares method was used. We used promax rotation to detect the underlying dimensions of worker attitudes because we hypothesized that the dimensions would be psychologically related. In contrast, we used varimax rotation to detect the underlying dimensions of organizational factors because we hypothesized that each factor would be psychologically independent. Items with a factor-loading score of less than 0.40 were eliminated. We also excluded items with loadings of more than 0.40 across multiple dimensions. Dimensions with only one or two items were eliminated. The dimensions extracted by the analysis were checked to see if they differed from our conceptual and theoretical framework.
Cronbach's alpha coefficient was used to test the internal consistency of each dimension. To evaluate the repeatability of the scale in the test-retest method, we calculated the intraclass correlation coefficient and 95% confidence intervals.
We examined the psychometric properties of the scale at the level of the workplace. Workplaces with a complete response rate of more than 60.0% were investigated according to the recommendations of Pronovost and Sexton [30] . We calculated the mean score and the within-group interrater reliability statistic (r wg ) for each workplace, and calculated the mean and standard deviation of their values for each subscale. The subscale scores were calculated by summing the item scores without weighting. The within-group interrater reliability statistic expresses the degree of within-group agreement, namely aggregation [31] . The statistics were calculated using the observed variance of the items and a uniform distribution that reflected total absence of agreement. In addition, Pearson's correlation coefficients of the mean score were examined between extracted dimensions.
Analyses were performed using SPSS 11.0 for Windows (SPSS, Chicago, IL, USA).
Results
Sample characteristics
Questionnaires were distributed to 2453 participants (1619 nurses, 161 therapists, 186 technicians, 73 pharmacists and 414 physicians) in 132 workplaces (including 52 wards) at nine hospitals. Of these, 1878 (76.6%) were returned (Table 1) . Workplace response rates ranged from 20 to 100%.
Repeatability was evaluated based on data from 80 respondents who had completed the questionnaire twice.
Development of the patient safety climate scale
One item for which the skewness of distribution was greater than þ1.0 or less than 21.0 was excluded. Eighty-two samples (4.4% of responses) with one or more missing values were also excluded. A sample of 1796 (73.2%) questionnaires was used in the next analysis.
The Kaiser-Meyer-Olkin measure of sampling adequacy was more than 0.90, and Bartlett's test of sphericity was significant at P , 0.001, indicating that the data were appropriate for factor analysis.
After a factor analysis of 30 items concerning worker attitudes, four dimensions with 17 items were extracted: free communication flow (five items), continuous improvement (five items), reporting/rules compliance (four items) and patient/family involvement (three items). From the 20 items concerning organizational factors, a factor analysis extracted four dimensions with 16 items: supervisors' safety leadership (four items), allied professionals' safety leadership (four items), patient safety committee leadership (four items) and rules/equipment availability (four items). These dimensions explained 64.3% of the total variance. Finally, we developed a Japanese-language patient safety climate scale containing 33 items with eight subscales. The percentage of missing responses per item ranged from 0.1 to 0.4%. The ceiling and floor effects per item were 2.0 -34.8% and 0.9 -12.8%, respectively. Each subscale was intercorrelated at between 0.31 and 0.62. These results and the mean scores for each subscale are shown in Tables 2 and 3, respectively. Both the Cronbach's alpha coefficients and the intraclass correlations of the test -retest survey were more than 0.70 for all subscales (Table 3) .
Of 132 workplaces, 98 (74.2%) showed a complete response rate of more than 60.0%: 65 workplaces with nurses, 6 workplaces with therapists, 14 workplaces with technicians, 9 pharmacies and 4 medical offices. Mean scores, the within-group interrater reliability statistics and the correlation matrix of the mean scores at the workplace level are shown in Table 4 . Regarding the within-group interrater reliability statistic, the means were greater than 0.70 for three subscales: free communication flow, continuous improvement and patient safety committee leadership; however, the means were less than 0.60 for two subscales: patient/family involvement and supervisors' safety leadership.
Discussion
We developed a scale that measures the patient safety climate with good psychometric properties. The potential items were pooled through literature reviews, a questionnaire on patient safety concerns, and expert opinion, which supported the content validity of the scale. In particular, the anonymous open-ended questionnaire provided us with honest opinions and straightforward critiques of workplaces and organizations.
Regarding the wording and content of items, our scale seems to be suitable as a workplace team-evaluation tool, i.e. a peerevaluation tool rather than a self-evaluation tool. Factor analysis revealed eight dimensions reasonable for measuring safety climate in health care workplaces ( Table 2) . The scale contained almost all of the dimensions that we initially hypothesized. The scale contained the essential dimensions reported in previous studies [6, 7] , partially supporting the construct validity of our tool. In addition, our scale included a factor concerning the involvement of patients and their families in the care process (i.e. patient/ family involvement). This finding is in line with the theoretical expectation that a safety climate assessment tool should include a dimension focused on patients. However, it is still unclear whether the involvement of patients and their families in the care process is an indispensable factor for establishing a patient safety climate in health care settings. In addition, the items concerning hospital management were eliminated from the scale by factor analysis, possibly because they may have expressed patient safety management at the organizational rather than the workplace level (Appendix 2). Further study is necessary to determine a suitable dimension for measuring the patient safety climate.
The scale also contains the issue concerning the difference between 'quality of care' and 'quality of safety'. The nature of Q27 ('Workers support patients and family participation in the care process') and Q25 ('Patients and workers fully discuss their patient care') may express the generic quality of care rather than the quality of patient safety. However, it is reasonable to assume that the quality of safety in the health care field is positively and closely related to the quality of care. In other words, when patients and their families participate in the care process and in discussion of patient care, fewer medical errors will occur. Thus, we adopted these items. As a topic for future study, this assumption needs to be verified.
Each dimension showed acceptable internal consistency and repeatability (Table 3) . Compared to other questionnaires, the present findings are satisfactory [6, 7, 32] . The high participation rate and low proportion of missing values are indicative of the validity of our scale. All items showed negligible ceiling or floor effects, demonstrating that the scale 1 Items were analysed by an unweighted least squares method using promax rotation. 2 Items were analysed by an unweighted least squares method using varimax rotation. 3 All items are the reversal of the scores.
For the full wording of the questionnaire items represented by these abbreviated items, see the Appendix 1. is an acceptable survey tool for determining the patient safety climate in Japan (Table 2 ). Zohar asserted that the level of the safety climate refers to the extent to which patient safety is prioritized in individual units (i.e. workplaces), and the strength of the safety climate indicates the extent of agreement among employees regarding these priorities [33] . Zohar also suggested that the level and strength were expressed by the mean score and variance of a safety climate scale for each unit, respectively. Based on this theory, we examined the mean score and the within-group interrater reliability statistic (r wg ) calculated from the variances for each workplace (Table 4) . The within-group interrater reliability statistic is one of the indicators used to estimate agreement within a group [31] . In our study, the statistics were low (below 0.70) on some subscales, especially patient/family involvement. This result may suggest the difficulty of assessing the participation of patients and their families in the care process. Thus, researchers need to analyse the data taking into account differences in aggregation for each workplace when a workplace-level survey is conducted using this scale.
This study has several limitations. First, as reported in previous safety climate studies [11, 15, 34] , the response rate of physicians was low in our study, possibly because it may be difficult for physicians, especially frontline physicians such as residents, to answer several questions aimed at evaluating their supervisors and organizations. Before the patient safety climate survey, researchers or administrators need to emphasize the importance of the survey to the participants of the study. Second, our data cannot be easily generalized, i.e. our results may not be applicable to other job types in the health care industry (e.g. independent practice clinics, teaching hospitals) or health care facilities in other countries. Future studies should survey more and various multidisciplinary health care organizations. Third, we did not examine the criterion-related validity of our scale by comparing it with existing questionnaires. This should be done in a future study.
In conclusion, we developed a patient safety climate assessment scale with acceptable dimensionality, reliability and validity. The scale is adequate for workplace-level surveys, and the questionnaire is thus applicable to health care organizations in Japan. We hope that our patient safety climate survey will be widely implemented in Japanese hospital settings as the first step of a comprehensive patient safety program. 
